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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a zinc oxide based 
varistor for low voltage which has small capacitance and 
superior surge absorbing characteristic of a zinc oxide 
based varistor, and its manufacturing method. 
SOLUTION: Zinc oxide based porcelains 11,12 constituted 
of sintered members, whose main component is zinc oxide 
containing at least one from MnO, CoO, Fe203, NiO, MgO, 
AI203 and BeO are formed. An oxide film containing 
synthetic oxides, in which mixture composed of at least two 
oxides from Bi203, Sb203, B203, Cr203, PbO, Ti02, Si02, 
Sn02, Ta205, Ge02, BaO, SrO, Y203, Pr203, CoO and 
MnO is thermally treated in the range of 400-700°C is 
formed between the two zinc oxide based porcelains A heat 
treatment is performed at 700-1, 000°C, and zinc oxide 
based porcelain laminated members are formed. Electrodes 
14, 15 are formed on the members, lead wires 16, 17 are 
fixed to the electrodes, and a zinc oxide based varistor 10 
for low voltage having small capacitance is obtained. 
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x. wM%mzm-z>mm&mmuc. so-c^sa 

#Hm+T* 1.25* 'J7 7 htf>ltaJU?£500 B#^EpjD 
L . A 'J X ?:4*>±# J 0 ttEVlnAfiO^^AVlmA/VlBA 

ffVlmA(7)^-ft;*AVlmA/VlmAAvh$ Jif s RflaiJ&K 

fc. 8X 2 0^sec, 5 AmpWNVPXiT) 1 0 EEpjDt J: 
•S,y "OJ X ? 4*>±# 0 IffiVlmA^^AVlnA/VliiA 

§ v ^ t\ msm* vzf vmm&mfc ixa 

[003 53 
[Hi] 







ZiiO 


C03O, 


MnOj 


NiO 


AUO> 


Bi 2 O s 


SnOj 




HzQ> 


81.38b 


0. 9&lg 


0. 414k 


G. 383g 




m 8g 


30. 14£ 


111. 5g 




50b 


10b 



[00363 [^23 



CpK) 


tantf(JK) 


VlmA/me 
(V) 


0. InAalnA 


AVIbA/VIbA 


AYIhA/VIbA 


71-90 


2.3-2.7 


3.05-3.2 


15-19 


-2-M 


-I -3 



[00371 mt3£t/&2**). *mw<r>mftg. 

38ft* (AVlmA/VlmA) COtg^ffi^ 5 %WTT'. ft^tt 



h rt^m^ft n' 7 -y ^ t> *> v ^ * 5 -5 . ^ 2 \z\%k 
[00383 (.mm 2)mz.mmm ltmmu 



1(7) 000-228302^2000-228302A) 



Mn0 2 , Mg0^e*SrS4JfC-81.38 g : 0.954 g : 0.414 

g: 0.806 &t%z£oiz&-itimi7Ji$-'y&zm 

^JBT-Al 2 O3t^mLT1.02mg mtNlt:. Z<T>m& 
m®ML±$mW%T. l3WCX'm®(0*vhT\s 
xmLZ1&lW£. 0.5mmX0.5mm. W$0.3 mmW-fX 
OK^SiSmKf5S-2ffli:5 nraixl mmX0.3nuii?)lMfcS 

[0039] Bi 2 Q3 tSbA b S- 139.8 g : 58.3 g 

vitx'MS L55o°ct 2 B^^oswaa^te uzmmt 

TBi 2 0 3 fcSb 2 0 3 fcc^jft|»£#£. Bi.a, fc B 2 0 
3 2:111.5 g :8.7 g<OJtT1S^L400X;T2^W» 

fc. 3£fc4fc» Bi 2 0 3 tCr 2 Q3i:Srlll.5 g :38.0g<O 
JtCffl^ L5501CC2 WHIOJRWH t It Lfctt»» LTB 
i 2 0 3 iCr 2 0 3 fc<D£)£ffi£#*:. *>< LT#JtBi 2 0 3 fcSb 
tCbfc*>£j£»£ 50 g, Bi^fc BiQjfc^ria&t 10 
g, Bi 2 Q3tCr,03 4:CO^jaa& 10 gOffteTfi^L* 

[00403 mz. miz&v&LKWhwmMiixvA 
m<\^mm±.mz.*mi,zmmmr<--z 



3 oxre 1 «Ha«»Lfctt» B&sass o°c/mxn 

ttOtt 9=5: &WSM2 2. 2 3 ttM/CllftlBIQXa 
82 4. 2 5>W*13*U «ve*i*>±fcZ«S2 6. 
2 7tz;\yyX'V - K&2 8. 2 9;0Wtfc*lTH*. 
[004 1 ] 3 fc l/Cf»«tfcRfcE»/<!;x 

^«tESR^tt«rHStflS!l tS^^ra-ClPfflUc. flflfl 
W«^#tti:LT, «Ste»L:4fcJb& tl J*EEVliA fc 
JtflfiMBSft (1 kHz) „ tan #iS8££i&& a 

*wew:. BSWWWiiTtt 2.5 «w srsoo ^ewd 

Lfck*^)SWk*Sr*«>fc. 8x 2 0//sec, 5 
Aupwnvuxct) i o H9ttnfc: J: 6 ^ U x ^4^,±*< 

ffiVlmA^^AVlmA/VlmA (^-i/^CM) £«I£L 
it. «3CKSo«US*. «4fc«^#tt<0ff«tS*S: 

X^h. vvtffci JEfc** 1 5%JaTCflHStt*9(v^ 

[0042] 
[153] 



fiWtEfil#K£OTJ Cwt raitia) 


Mtmtm (it raltio) 


ZnO 


CojOJ 






AhO, 




Sb,O s 


Bi,0* 


B.O, 


Bi,O a 


Cr a Os 


81. 33s 


0.954k 




0.8068 


1.02* 


356.8« 


30.14s 


.111.5b 


a7« 


111.5b 


3a og 


50k 


10k 


10k 



[0043] 



[*4] 



(<*) 


tan <y (5t> 


VlaAAun 
(V) 


(UnAakA 


AVIoA/VlnA 


AVkA/VkA 


35-45 


2.2-3.0 


5. 9 -fi. 2 


16-19 


-1—3 


0—2 



[0044] *3*$ Jtf*4 J: 0 , *ggftfflaifNK£ 

<. J: < . JWHa<oa86Jlffiffc«LT 

t>*fcir->'*fc:*tLTfc, ±*>±^'0«EVlmA<o^-fk$ 
(AVlmA/VlmA) 5 %fcTFT\ fliffitttfilil 

[0045] (Htt0f 3 ) ZnO^fMt , Co 3 0 4 .MnOj.B 
eOOffijfcfcMMJfrt 81.38 g : 0.954 g : 0.414 g : 0.500 

stK&xoizmGimiTfrs-v&zjmmmx' 

Al 2 O3t8yrLT0.76 mg SsflDb*:. £0>8te»*CIP 



ft, 0.5nX0.5n, J?£0.3 mWKfl-t-f XtCflMf. W 

[0046] Bi 2 0 3 tSb 2 0 3 fcTi0 2 £178.4 g:21. 
9 g : 20.0 g<7)JtT7i^L55O"CT'2^0<7)#!iJ!ia$:SfiL 

it, BijpjfcBjOjfc £111.5 g : 8.7 gOJtCii^ L400 

<^J«lR*»fc. Bi 2 03 hCr 2 0 3 i £111.5 g : 

38.o &n)txi&£i55ox:x-2m®<7)m*m : $:mifzm 

»»LTBi t Q3kCr t Q»i:tf>frjS»*f|fc. *>< LT#?t 
Bi 2 0 3 tSb 2 03 tTi0 2 <O^{^5.0 g , Bi 2 0 3 fcBA fcC0-& 
Jfi»fel.0g. Bi 2 0 3 fcCr 2 0 3 fc^^£1.0g<OSiJ^T' 

[ 0 0 4 7 ] mz. m 3 L4#^WiaElB/< f x 



!(8) 000-228302 (T 2 0 0 0 - 2 2 8 3 0 2 A) 



*?3o cDwmwmx'b & . mans, o k vx^tzm 

T'lftSU 8 7 0°CT'l^«Sf Ucf^, m2&&5 0 

i tmmm o &£$8&#Ji3 2 tteizmzmzti 

[0048] <I£9J: olz LT* WifclMSa&>< U * 



fiffKBTTtt 3.5 nW 5:500 ^EpJnLfct 

8X 2 0/xsec, 5 kmpff)tVVXff) 1 

0 HI Mote i^'Jx ?4*>±# 0 «BEVlmAO^-fb$A 
VlmA/VlmA (■fr-s^WO £ffl]gU:. *5(Cttfk>5 

ffikfc*dI£^Lfc. 
[00493 
l$k5) 



[00 50] 





mmvm <»t mM 






MnO, 








Sb»0» 


TiO, 


Bi.O, 




Ri 2 Oi 




8I.3SR 




o.m 


O.SOOr 


0.76i* 


178.48 


21.9r 


20n 


111.5k 


87b 


1IL5r 


38.06 


50b 


IDs 


1 


Oe 






[*6] 



w 


tan J (%) 


VitnA/ram 
(V) 


0. InArt IiiA 


AVJmA/VliA 


AVlmA/VkA 


26-32 


2.5-2.8 


9. 1-9.5 


14-18 


-J- 4 


-2—3 



[0051] $ 5*3^^6 J: 0 . *3SJM*OlMia£ 

fc»l/Ci, 4^±*f)«EVliAf«Bffc* (AVlmA/Vl 
■A) tf0ffi*tffl* { 5%^TT% ffiflttttfSiVO'fc. i 
tz. H6l,z9jk%tiX\->&j;o!,z. o«y hflCOSMtttc?) 

xmmmmiKmmw&zm^xffltm^ vx** 

[00 52] 

is/mmi &±E.^m^m^m^xmmitzx 
sic, *mm. mm^Mx^mmmms:^^ 

«WtiJ «t VflMStttc* <ttfcffl«EEBJIMSEttA* >J x 
"ft/UK *>k, ^»^X^U r^* 

**a«i:*->Tv^. k<iz*mmm^mx' 



mmm%%mzm\.^ztf. m»tml^v> 

WMM*!titttlW&k LTBi 2 0 3 , Sb 2 0 3 . B 2 0 3 s Cr 
2 0 3s TiOj, Sn0 2 c7)+^2~3a5r^t>'?I-^L«a$r 

^irt-CfflV^**. PbO, Si0 2 , Ta 2 05 , Ge0 2 , BaO, Sr 
0. Y 2 03, Prjl^, CoO, MnOSri>#*Jt+*^^kiSft 

*\ ffiSt'co«ffi^tjitTvM)^k\ Ztit'iimW. 
<7)hh>V)X?Z%h z. k ^'T'# * . 

[0i] *%BB^nsfi09 i -eft* L^^tt^ r<oiwt 
mu'Vjxfnmmim. 

[02] *%BH«OHifi0!l 2 Tf^Jfi LtzWtt.9 A WWc 

w&>v)x9<rmmwm. 
[03] *mv>mmm3X'ftis.irzmm?4 7nmt 

i o mm&wxf 
11,12 K-fbffiis^Kti 

13 

14. 15 «ffi 
16. 17 U-Htt 

20 ms&wx* 



!(9) 000-228302 (T 2 0 0 0 - 2 2 8 3 0 2 A ) 



2 1 

22, 
24, 
26, 
28, 



23 
25 
27 
29 



U - HIS 



30 
3 1 
32 

33, 34 
35. 36 



[02] 



[03] 




20 



1^29 



2$ 



23- 




2& 



IS 



28 



2k 

22 



3Q 
\ 



32i~ 



.35 



33 



131 



N 34 
36 



F^-A(##) 4G030 AA06 AA07 AA09 AA10 AA11 
AA12 AA16 AA21 AA22 AA25 
AA27 AA28 AA29 AA32 AA35 
AA36 AA37 AA38 AA39 AA40 
AA42 AA43 BA04 CA08 GA09 
GA27 

5E034 CA07 CA08 CB01 CC02 CC10 
CC17 DA02 DA07 DB01 DB11 
DC02 DD03 



